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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide navigation equipment which can 
improve precision of various kinds of navigation processing using VICS 
information. 

SOLUTION: A travel time ratio calculating part 40 calculates of a ratio 
(travel time ratio) of the travel time of VICS information to the time 
which was necessary to pass a VICS link where a vehicle traveled and 
traffic congestion is not contained. When route guidance along a 
prescribed travel route is executed, a necessary time calculating part 42 
multiplies a travel time given by the VICS information by the travel time 
ratio, about the VICS link where traffic congestion is not contained, and 
calculates the time necessary to pass the VICS link. An arrival time 
calculating part 44 extracts the travel time of the VICS link containing 
traffic congestion from the VICS information, and calculates a predictive 
time for reaching a destination by using the extracted travel time and 
the time necessary for passing which is calculated by the calculating 
part 42. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A link-information receiving means to receive the travel time of the link sent from a road traffic 
information centre, A run state detection means to detect the actual run state of a car, and the run state 
corresponding to said travel time received with said link-information receiving means, A navigation processing 
means to perform predetermined navigation processing according to the actual run state detected by said run 
state detection means about the link expected that the run states detected with said run state detection means 
differ, Navigation equipment characterized by preparation ******. 

[Claim 2] A link-information receiving means to receive delay / congestion information and travel time of the link 
sent from a road traffic information centre, A run state detection means to detect the run state of the car at 
the time of running this link when delay / congestion section is not included to the link the car ran by then, It is 
based on said delay / congestion information received with said link-information receiving means. Said car 
judges whether from now on, delay / congestion section will be included to the link of a transit schedule. A 
duration calculation means to compute the passage duration of the link which corresponds based on the run 
state detected by said run state detection means when delay / congestion section is not included, Navigation 
equipment characterized by having a navigation processing means to perform predetermined navigation 
processing using said travel time received with said link-information receiving means, and said passage duration 
computed with said duration calculation means. 

[Claim 3] In claim 2 said navigation processing means A path planning means to search for the transit path which 
connects a predetermined origin and the predetermined destination, A time-of-concentration calculation means 
to compute the attainment prediction time amount corresponding to said destination when said car runs in 
accordance with the transit path for which it was searched by said path planning means is included. Navigation 
equipment characterized by performing calculation of said attainment prediction time amount by said time-of- 
concentration calculation means using said travel time and said passage duration. 

[Claim 4] It is navigation equipment which said navigation processing means includes a path planning means to 
search for the transit path which connects a predetermined origin and the predetermined destination so that it 
may become the optimal cost, in claim 2, and is characterized by said path planning means performing calculation 
of the cost of said transit path using said travel time and said passage duration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the navigation equipment which uses for various kinds of 



navigation processings the traffic information (VICS information) offered from a road traffic information centre. 
[0002] 

[Description of the Prior Art] Generally the navigation equipment for mount is equipped with the path probe 
ability which searches for the transit path to the map display function which displays maps, such as the 
circumference of a car location, on a screen, the destination specified by the user, or the course ground, the 
path induction machine ability which guides transit of a car in accordance with the transit path set up by path 
planning. 

[0003] In path probe ability, it is searched for the path with the lowest cost which connects an origin and the 
destination using the map data stored in information storage media, such as DVD, and the transit path acquired 
as a retrieval result is memorized as an object for induction. And during transit of a car, a transit path is 
displayed on a map image, and when a crossing is approached, predetermined course-guidance processings — 
the enlarged drawing of the crossing is displayed — are performed. Moreover, the time amount (attainment 
prediction time amount) and distance which are taken to arrive at the destination may be computed and 
displayed. 

[0004] In addition, with cost, it is prescribed by the dimension of time amount and the time amount taken to pass 
through a certain section and the time amount taken to pass through a crossing etc. are added. Cost is called 
for by setting up mean velocity corresponding to elements, such as a breadth of a route, and route classification 
(for example, a general path, a high-speed path, etc.), finding the passage duration of the route generally, and 
adding the time amount in consideration of right-turn, left turn, etc. in a crossing to this. Moreover, the 
congestion situation of each route etc. is investigated actually and statistical cost may be called for. 
[0005] Moreover, recently, the vehicle information communication system which offers traffic information, such 
as travel time which passage of the information about delay, accident, pass regulation, etc. and the 
predetermined section takes, has spread. In this vehicle information communication system, from a road traffic 
information centre, various kinds of traffic information (VICS information) is offered through the FM multiplex 
broadcast, an electric-wave beacon or an optical beacon, etc., and can acquire traffic information now in a car. 
[0006] For this reason, with many navigation equipments, the function to receive the VICS information offered 
through an FM multiplex broadcast etc. is carried, and the content of the received VICS information is displayed 
on a screen, or is used for various kinds of navigation processings. For example, the travel time of the 
predetermined section (VICS link) offered using VICS information at the time of path planning is used for cost 
count, or the path planning which considered actual route situations, such as taking an accident source location 
etc. into consideration, is performed. Moreover, when computing the attainment prediction time amount to the 
destination at the time of a course guidance, the device which raises the precision of attainment prediction time 
amount reflecting a actual route situation is performed by taking into consideration the travel time of the VICS 
link offered using VICS information. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although the travel time of the VICS link included in the 
VICS information offered is computed supposing the predetermined travel speed according to delay degrees 
(delay nothing, delay, congestion, etc.) etc. from the road traffic information centre mentioned above Since this 
travel speed of the travel speed of each car assumed did not correspond, the travel time offered using VICS 
information was not necessarily accurate to each car. For this reason, with conventional navigation equipment, 
there was a problem that the precision of various kinds of navigation processings may worsen on the contrary, 
by taking VICS information into consideration. 

[0008] For example, when it is said that the attainment prediction time amount to the destination is computed 
using the travel time included in VICS information at the time of a course guidance, the calculation result of 
attainment prediction time amount may become what has a bad precision which does not agree in the actual 
condition according to the difference produced between the travel time using VICS information, and the actual 
transit time of a car. Moreover, it is the same at the time of path planning, and, as for the transit path of the 
optimal cost, the transit path for which it was searched in consideration of the travel time of VICS information 
according to the difference produced between the travel time using VICS information and the actual transit time 
of a car may not become actual. The difference between the travel time using such VICS information and the 
actual transit time is in the inclination which becomes larger, when neither the delay section nor the congestion 
section is included to the VICS link which is the object for offer of travel time. 

[0009] This invention is created in view of such a point, and the object is in offering the navigation equipment 
which can raise the precision of various navigation processings in which VICS information was used. 
[0010] 



[Means for Solving the Problem] In order to solve the technical problem mentioned above, the navigation 
equipment of this invention has detected the actual run state of a car with the run state detection means while 
receiving the travel time of the link sent from a road traffic information centre with a link-information receiving 
means. And predetermined navigation processing according to the actual run state detected by the run state 
detection means is performed with the navigation processing means about the link expected that the run state 
corresponding to the travel time received with the link-information receiving means differs from the run state 
detected with the run state detection means. 

[0011] Since predetermined navigation actuation is performed according to the actual run state when it is 
expected that the run state corresponding to the travel time of the link sent from a road traffic information 
centre differs from the actual run state of a car, the precision of various navigation processings in which VICS 
information was used can be raised. 

[0012] Moreover, when delay / congestion section is not included to the link the car ran by then, the navigation 
equipment of this invention has detected the run state of the car at the time of running this link with the run 
state detection means, while receiving delay / congestion information and travel time of a link which are spent 
from a road traffic information centre with a link-information receiving means. And it is based on delay / 
congestion information received with the link-information receiving means with a duration calculation means. A 
car judges whether from now on, delay / congestion section will be included to the link of a transit schedule. 
When delay / congestion section is not included, it is based on the run state detected by the run state detection 
means. Processing which computes the passage duration of a corresponding link is performed, and the navigation 
processing means is performing predetermined navigation processing using the travel time received with the 
link-information receiving means, and the passage duration computed with the duration calculation means. 
[0013] A car is already transit ending and the run state in the link to which delay / congestion section is not 
included is detected. When delay / congestion section will not be included to the link of a transit schedule from 
now on, a car Since the passage duration of this link is computed based on the run state of a car and 
predetermined navigation processing is performed using this computed passage duration and the travel time 
spent from a road traffic information centre The precision of various navigation processings in which VICS 
information was used can be raised. 

[0014] Moreover, a path planning means to search for the transit path which connects a predetermined origin 
and the predetermined destination to the navigation processing means mentioned above, A time-of- 
concentration calculation means to compute the attainment prediction time amount corresponding to the 
destination when a car runs in accordance with the transit path for which it was searched by this path planning 
means is included. It is desirable to perform calculation of the attainment prediction time amount by the time- 
of-concentration calculation means using the travel time spent from a road traffic information centre and the 
passage duration computed by the time-of-concentration calculation means. Since the attainment prediction 
time amount corresponding to the destination is computed in consideration of the travel time spent from a road 
traffic information centre, and the passage duration computed based on the run state of the past of a car, the 
high attainment prediction time amount of the precision according to a actual situation is computable. 
[0015] Moreover, it is desirable to include a path planning means to search for the transit path which connects a 
predetermined origin and the predetermined destination so that it may become the optimal cost in the navigation 
processing means mentioned above, and to perform calculation of the cost of the transit path by this path 
planning means using the travel time and the passage duration which were mentioned above. Since cost of a 
transit path is computed from the road traffic information centre in consideration of the travel time spent and 
the passage duration computed based on the run state of the past of a car, it can search for the transit path of 
the optimal cost according to a actual situation. 
[0016] 

[Embodiment of the Invention] Hereafter, the navigation equipment of 1 operation gestalt which applied this 
invention is explained, referring to a drawing. Drawing 1 is drawing showing the detail configuration of navigation 
equipment. The navigation equipment shown in drawing 1 is constituted including the navigation controller 1, 
DVD2, the disk reader 3, the remote control (remote control) unit 4, the car location detecting element 5, the 
display unit 6, the beacon transmitter-receiver 7, and the FM multiplex broadcast receiver 8. 
[0017] The navigation controller 1 controls actuation by the whole navigation equipment. That function is 
realized when this navigation controller 1 performs a predetermined program of operation using CPU, ROM, RAM, 
etc. About the detail configuration of the navigation controller 1, it mentions later. 

[0018] DVD2 is an information storage medium by which map data required for a map display, path planning, etc. 
are stored. Specifically, the "route unit" which consists of various data required for processing of the "drawing 



unit" which consists of various data required for the display of (1) map image, (2) map matching, a path planning, 
a course guidance, etc., etc., the "crossing unit" which consists of various data showing the detailed information 
of (3) crossings, etc. are contained in the map data stored in DVD2. Moreover, by map data, route data are 
expressed using the link which connects the nodes corresponding to a crossing etc., and these nodes, and 
various kinds of attributes about each route, a crossing, etc. are matched and recorded on these nodes and 
links. 

[0019] The data of a VICS conversion layer required since the VICS information transmitted from a road traffic 
information centre is matched with each route recorded on map data are contained in the drawing unit 
mentioned above. Moreover, the information for pinpointing the link (VICS link) corresponding to the route set as 
the transmitting object of VICS information is included in the route unit, and it can distinguish now whether each 
route is a VICS link. 

[0020] The disk reader 3 can load with DVD2 of one sheet or two or more sheets, and reads map data from one 
of DVDs2 by control of the navigation controller 1. In addition, the disk with which it is loaded may not 
necessarily be DVD, but CD is sufficient as it. Moreover, it is good also as loading being selectively possible in 
the both sides of DVD and CD. 

[0021] The remote control unit 4 is equipped with various kinds of actuation keys, such as a decision key which 
decides the joy stick which specifies the direction of vertical and horizontal, a ten key, various kinds of setting 
out etc., and outputs the signal according to the content of actuation to the navigation controller 1. The car 
location detecting element 5 is equipped with the GPS receiver, the bearing sensor, the distance robot, etc., 
detects a self-vehicle location (LONG, LAT) to predetermined timing, and outputs a detection result. 
[0022] A display unit 6 displays various images, such as a map image around a self-vehicle location, and a 
retrieval result of a circumference facility, based on the drawing data outputted from the navigation controller 1. 
The beacon transmitter-receiver 7 receives the VICS information sent from a road traffic information centre by 
performing two-way communication through light between the optical beacon transmittei^receivers mainly 
installed on the ordinary road while performing two-way communication through an electric wave between the 
electric-wave beacons mainly installed on the highway. 

[0023] The FM multiplex broadcast receiver 8 receives the VICS information included in the multiplexing data on 
which general FM broadcasting was overlapped. Regulation information which shows the travel time and accident 
which show the delay information which shows how many the specific sections on a route are congested, and 
the time amount which a pass of the specific section takes, freezing of a route, etc., such as event information, 
traffic stop, and a confrontation pass, is included in the VICS information received by the beacon transmitter- 
receiver 7 and the FM multiplex broadcast receiver 8. 

[0024] Next, the detail configuration of the navigation controller 1 is explained. The navigation controller 1 shown 
in drawing 1 is constituted including the map buffer 10, the map read-out control section 12, the map drawing 
section 14, VRAM16, the car location count section 20, the path planning processing section 22, the path 
memory 24, the course-guidance processing section 26, the input-process section 30, the VICS information 
memory 34, the VICS information drawing section 36, the travel time ratio calculation section 40, the duration 
calculation section 42, the time-of-concentration calculation section 44, the additional information drawing 
section 46, and the image composition section 48. 

[0025] The map buffer 10 stores temporarily the map data by which reading appearance was carried out from 
DVD2 with the disk reader 3. The map read-out control section 12 outputs the read-out demand of the map 
data of the predetermined range to the disk reader 3 according to a self-vehicle location, a demand from the 
input-process section 30, etc. which are computed by the car location count section 20. 
[0026] The map drawing section 14 generates the map drawing data for displaying a map image based on the 
map data stored in the map buffer 10. VRAM16 stores temporarily the map drawing data outputted from the map 
drawing section 14. 

[0027] While the car location count section 20 calculates a self-vehicle location and self-vehicle bearing based 
on the detection data outputted from the car location detecting element 5, when there is no calculated self- 
vehicle location on the route of map data, it performs map matching processing in which a self-vehicle location 
is corrected. The path planning processing section 22 searches for the transit path which connects with the 
bottom of predetermined conditions between the origins and destinations (or course ground) which were 
specified by the user. The path planning processing section 22 of this operation gestalt is searching for the 
transit path in consideration of the travel time and delay information which are sent using VICS information, the 
passage duration (it mentions later for details) computed by the duration calculation section 42. About the detail 
of the path planning processing performed by the path planning processing section 22, it mentions later. 



[0028] The path memory 24 stores the transit path data in which the content of the transit path extracted by 
the path planning processing section 22 is shown. The course-guidance processing section 26 performs 
predetermined course-guidance processing of generating the drawing data for displaying a transit path (induction 
path) in piles on a map based on the transit path data stored in the path memory 24. 

[0029] The input-process section 30 turns and outputs the instruction for performing actuation corresponding to 
the various operator guidance inputted from the remote control unit 4 to each part in the navigation controller 1. 
It is transmitted from a road traffic information centre, and the VICS information memory 34 stores the VICS 
information received by the beacon transmitter-receiver 7 or the FM multiplex broadcast receiver 8. 
[0030] The VICS information drawing section 36 selects what is contained in the map area drawn by VRAM16 or 
area narrow to the pan centering on a self-vehicle location from the VICS information stored in the VICS 
information memory 34, generates the drawing data for displaying the predetermined symbol corresponding to 
each information, and stores them in VRAM16. For example, about delay information, the arrow head which has 
the die length corresponding to the delay section, and has a foreground color according to extent of delay is 
displayed in piles on a map as a symbol. 

[0031] A car is the VICS link it ran by then, and the travel time ratio calculation section 40 asks for the travel 
time ratio which is a ratio of the travel time spent as VICS information, and the time amount required when 
passing through this VICS link actually, when neither the delay section nor the congestion section (delay / 
congestion section) is included to that VICS link. With this operation gestalt, the actual run state of a car is 
detected by computing this travel time ratio. 

[0032] For example, it has the travel time of "200 seconds" as VICS information about a certain VICS link, and 
when the time amount required when passing through this VICS link actually is "150 seconds", a travel time 
ratio is called for with 0.75 (= 150/200). Moreover, after running two or more VICS links (that in which delay / 
congestion section is not included), a travel time ratio is averaged after weighting according to the die length of 
each VICS link is made. For example, when the travel time ratio about a VICS link with a die length of 5km is 
called for with 0.75 and the travel time ratio about a VICS link with a die length of 3km is called for with 0.9, the 
travel time ratio after equalization is computed with (0.75x5+0.9x3) / (5+3) =0.81. 

[0033] The duration calculation section 42 computes the passage duration of the VICS link of a transit schedule 
after this using the travel time ratio computed by the travel time ratio calculation section 40, when a car judges 
whether delay / congestion section will be included to the VICS link of a transit schedule from now on and 
delay / congestion section is not included. 

[0034] Specifically, the duration calculation section 42 computes the passage duration of the VICS link where it 
will be a transit schedule from now on, and delay / congestion section is not included by carrying out the 
multiplication of the travel time ratio computed by the travel time ratio calculation section 40 to the travel time 
of the VICS link sent using VICS information, and amending the travel time of a VICS link. For example, the 
travel time ratio is computed with 0.81, and when the travel time spent using VICS information about the VICS 
link of a transit schedule from now on is 300 seconds, the passage duration of this VICS link is computed with 
300x0.81= 243 seconds. 

[0035] Generally by the VICS link which does not include delay / congestion section Since it is in the inclination 
for the difference between the travel time spent as VICS information and the actual transit time of a car to 
become large (that is, it is expected that both differ), with this operation gestalt The car is computing the 
passage duration by amending the travel time spent as VICS information, when delay / congestion section will 
not be included to the VICS link of a transit schedule from now on. 

[0036] The time-of-concentration calculation section 44 computes the attainment prediction time amount taken 
to arrive at the destination from a current car location, when a car runs in accordance with the predetermined 
transit path set up by the path planning processing section 22. About the section of the VICS link which exists 
on a transit path, this attainment prediction time amount is computed using this value, when the passage 
duration is computed by the duration calculation section 42, and when other, specifically, it is computed using 
the travel time of the VICS link included in VICS information. 

[0037] Moreover, about links other than a VICS link, a passage duration is computed by setting the average 
travel speed of a car as the predetermined value (it being 90 etc.km/h etc. in 40km/h and a high-speed path at 
a general path) beforehand, and doing the division of the residual distance (distance except the section 
applicable to a VICS link) to the destination at a travel speed. In addition, when the statistical passage duration 
of each link is beforehand stored in map data, a passage duration may be calculated using the data. 
[0038] The additional information drawing section 46 generates the drawing data for displaying various kinds of 
additional information, such as attainment prediction time amount computed by the time-of-concentration 



calculation section 44 and an address corresponding to a current car location, and outputs them to the image 
composition section 48. The image composition section 48 performs image composition for the drawing data read 
from VRAM16, and the drawing data outputted from the additional information drawing section 46 in piles, and 
outputs synthetic drawing data to a display unit 6. 

[0039] the beacon transmitter-receiver 7 and the FM multiplex broadcast receiver 8 which were mentioned 
above — a link-information receiving means — the travel time ratio calculation section 40 — a run state 
detection means — the duration calculation section 42 — a duration calculation means — the path planning 
processing section 22 supports to a path planning means, and the time-of-concentration calculation section 44 
supports [ the path planning processing section 22 and the time-of-concentration calculation section 44 ] the 
navigation processing means at the time-of-concentration calculation means, respectively. 
[0040] The navigation equipment of this operation gestalt has such a configuration, and explains the actuation 
below. In case drawing 2 performs course-guidance processing in accordance with a predetermined transit path, 
it is the flow chart showing the operations sequence of the navigation equipment in the case of computing and 
displaying the attainment prediction time amount corresponding to the destination. 

[0041] If path planning is directed, the path planning processing section 22 will search for the transit path which 
connects the set-up origin and the destination, and will perform predetermined path planning processing in which 
transit path data are stored in the path memory 24 (step 100). If a transit path is set up, the course-guidance 
processing section 26 will perform predetermined course-guidance processing which displays this transit path in 
piles on a map image (step 101). 

[0042] Next, the duration calculation section 42 acquires the travel time ratio computed by the travel time ratio 
calculation section 40, and computes the passage duration of the VICS link which does not include delay / 
congestion section which exists on a transit path based on these while it reads the VICS information stored in 
the VICS information memory 34 (step 102). 

[0043] Moreover, the time-of-concentration calculation section 44 extracts the travel time of a VICS link 
including delay / congestion section which exists on a transit path out of the VICS information in which it was 
stored by the VICS information memory 34 (step 103). Next, the time-ol^concentration calculation section 44 
computes the passage duration about other links (links other than a VICS link) which exist on a transit path 
(step 104). 

[0044] Next, the time-of-concentration calculation section 44 computes the attainment prediction time amount 
corresponding to the destination using each of the passage duration of the VICS link which does not include 
delay / congestion section computed by the duration calculation section 42, the travel time of a VICS link 
including delay / congestion section, and the passage duration of other links (step 105). 

[0045] The additional information drawing section 46 displays attainment prediction time amount (for example, 
"40 more etc. minutes" etc.) on the predetermined location on the screen of a display unit 6 (step 106). Then, 
the course-guidance processing section 26 judges whether the car arrived at the destination (step 107). When 
having not arrived at the destination, negative judgment is performed at step 107 and return and predetermined 
course-guidance processing are continued by step 101 mentioned above. Moreover, when it arrives at the 
destination, affirmative judgment is performed at step 107 and a series of processings are completed. 
[0046] Drawing 3 is drawing showing the example of the processing which computes attainment prediction time 
amount. The transit path R which connects predetermined Origin S and predetermined Destination D as an 
example is set up, and the case where Section a and Section b on this transit path R support the VICS link is 
assumed. When the VICS link of Section a does not include delay / congestion section, about the VICS link of 
this section a, the passage duration Ta is computed by carrying out the multiplication of the travel time ratio 
computed by the travel time ratio calculation section 40 to the travel time included in VICS information. 
Moreover, when the VICS link of Section b includes delay / congestion section, about the VICS link of this 
section b, the travel time Tb included in VICS information is extracted. 

[0047] Moreover, about other links included from an origin before the destination, the passage duration Tc is 
computed based on the travel speed set up beforehand. And the passage duration Tc computed about the link of 
the travel time Tb extracted about the VICS link of the passage duration Ta computed about the VICS link of 
Section a and Section b and the other sections is totaled, and the attainment prediction time amount 
(Ta+Tb+Tc) taken to arrive at Destination D from Origin S is computed and displayed. Moreover, when a car runs 
in accordance with the transit path R, attainment prediction time amount until it arrives at the destination from 
the car location at the event to predetermined timing is computed and displayed. 

[0048] By the way, in case the path planning in consideration of VICS information is performed, the precision of 
cost count can be raised by amending the travel time included in VICS information. Drawing 4 is the flow chart 



showing the operations sequence of the navigation equipment in the case of performing path planning. 
[0049] The path planning processing section 22 judges whether activation of path planning was directed (step 
200). While path planning is not directed, negative judgment is performed, and the judgment of step 200 is 
repeated. If activation of path planning is directed, affirmative judgment will be performed at step 200 and the 
path planning processing section 22 will read the map data of the predetermined range from the map buffer 10 
according to the origin and destination which were specified by the user (step 201). Specifically, the path 
planning processing section 22 reads the data relevant to path planning, such as a route unit, corresponding to 
predetermined range, such as range including all the rectangle fields that make the diagonal line the straight line 
which connects an origin and the destination, or range including all the circular fields that make a radius the 
straight line which connects an origin and the destination. 

[0050] Next, based on the travel time ratio acquired from the VICS information and the travel time ratio 
calculation section 40 which were read from the VICS information memory 34, the duration calculation section 
42 is a VICS link included in the map data of the predetermined range as for which reading appearance was 
carried out by the path planning processing section 22, and computes a passage duration about what does not 
include delay / congestion section (step 202). 

[0051] Moreover, the path planning processing section 22 extracts the travel time about what is the VICS link 
included in the map data of the predetermined range, and includes delay / congestion section out of the VICS 
information in which it was stored by the VICS information memory 34 (step 203). Next, the path planning 
processing section 22 searches for the transit path which connects a predetermined origin and the 
predetermined destination with the optimal cost to cost count in consideration of each of the passage duration 
of the VICS link computed by the duration calculation section 42, and the travel time of the VICS link extracted 
out of VICS information (step 204), and stores transit path data in the path memory 24 (step 205). 
[0052] If transit path data are stored in the path memory 24, the course-guidance processing section 26 will 
start the predetermined course-guidance processing which displays this transit path in piles on a map image 
(step 206). thus, with the navigation equipment of this operation gestalt As a run state in the VICS link to which 
a car is already transit ending, and delay / congestion section is not included The travel time ratio which is a 
ratio of the travel time spent as VICS information and the time amount required when passing through this VICS 
link actually is computed. The car is computing the passage duration of this VICS link based on a travel time 
ratio, when delay / congestion section will not be included to the VICS link of a transit schedule from now on. 
And since navigation processing of path planning processing, calculation of the attainment prediction time 
amount corresponding to the destination, etc. is performed using the passage duration computed based on this 
travel time ratio, and the travel time spent from a road traffic information centre, the precision of various 
navigation processings in which VICS information was used can be raised. 

[0053] In addition, this invention is not limited to the above-mentioned operation gestalt, and various 
deformation implementation is possible for it within the limits of the summary of this invention, for example, 
about the VICS link where a car is already transit ending, and delay / congestion section is not included with the 
operation gestalt mentioned above Although the actual run state of a car was detected by asking for the travel 
time ratio which is a ratio with the time amount required when passing through the travel time spent as VICS 
information, and this VICS link actually It asks for the mean running speed at the time of running the VICS link 
which does not include delay / congestion section instead of a travel time ratio, and using this mean running 
speed, a car is a transit schedule after this and the passage duration of the VICS link where delay / congestion 
section is not included may be computed. 

[0054] Specifically, a mean running speed is computable by doing the division of the die length of a VICS link by 
the time amount which passage of this VICS link took about the VICS link which does not include delay / 
congestion section. Moreover, like the case of a travel time ratio, after running two or more VICS links, 
predetermined weighting is performed according to the die length of each VICS link, and the mean running speed 
of each VICS link is averaged further. And when the VICS link where it will be a transit schedule from now on, 
and delay / congestion section is not included exists, the passage duration of this VICS link can be computed by 
doing the division of the die length of a VICS link with a mean running speed. 

[0055] Moreover, although the passage duration of the VICS link which does not include delay / congestion 
section by amending the travel time included in VICS information using the travel time ratio currently computed 
beforehand was computed and the precision of the cost count at the time of path planning was raised with the 
operation gestalt mentioned above The precision of the cost count at the time of path planning can be raised 
like the technique mentioned above when re-searching for the transit path of the optimal cost of connecting the 
car location and destination of arbitration on a transit path, dynamically. For example, it can re-search for the 



transit path which connects a present car location and the present destination with the optimal cost by 
computing the passage duration of the VICS link which does not include delay / congestion section based on the 
VICS information acquired at the event when the case where new VICS information is acquired, and a car stray 
off a transit path, and using for cost count. 
[0056] 

[Effect of the Invention] Since predetermined navigation actuation according to the actual run state detected by 
the run state detection means is performed when it is expected according to this invention that the run state 
corresponding to the travel time of the link sent from a road traffic information centre differs from the actual run 
state of a car, as mentioned above, the precision of various navigation processings in which VICS information 
was used can be raised. 

[0057] Moreover, when according to this invention a car is already transit ending, and the run state in the link to 
which delay / congestion section is not included is detected beforehand and delay / congestion section is not 
included for the car to the link of a transit schedule after this, the passage duration of this link is computed 
based on the run state of a car. And since predetermined navigation processing is performed using the passage 
duration computed based on the run state of a car, and the travel time spent from a road traffic information 
centre, the precision of various navigation processings in which VICS information was used can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the detail configuration of navigation equipment. 

[Drawing 2] In case course-guidance processing is performed in accordance with a predetermined transit path, it 
is the flow chart showing the operations sequence of the navigation equipment in the case of computing and 
displaying the attainment prediction time amount corresponding to the destination. 

[Drawing 3] It is drawing showing the example of the processing which computes attainment prediction time 
amount. 

[Drawing 4] It is the flow chart showing the operations sequence of the navigation equipment in the case of 
performing path planning. 
[Description of Notations] 
1 Navigation Controller 

4 Remote Controller (Remote Control) Unit 

5 Car Location Detecting Element 

6 Display Unit 

7 Beacon Transmitter-receiver 

8 FM Multiplex Broadcast Receiver 
10 Map Buffer 

14 Map Drawing Section 
16 VRAM 

20 Car Location Count Section 

22 Path Planning Processing Section 

24 Path Memory 

26 Course-Guidance Processing Section 
34 VICS Information Memory 



40 Travel Time Ratio Calculation Section 
42 Duration Calculation Section 
44 Time-of-Concentration Calculation Section 
46 Additional Information Drawing Section 
48 Image Composition Section 
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am? z> £&m<Dtfim n & tcebomm 

SP4 8B. VRAM 1 SiPhnfrVAlstcmm?-* 
[0 03 9] ±aib/ce-3>j|ISffi^7 1 FM^lSt 

4 0 *s^?fti?si^m#iaK t BFf^B#ra@ffigP4 2 *^fg 
Bt^^ffi^stc. «in(8^«mflS2 2. sd^Bf^^tBaj 
4 4 *^ try— > a ^teifgtc sss«i^aa52 2 
*^sgs^#©cc. sijaB#ra^tugP4 4A5iij^H@m 

[0 04 0] *^ife^©^try-^3>»g«c:©J: 

4. H2». ^©^fgsstcfS-D-cg?s^«Ma^?f 
^bsk. BWt6(c»jt.-r4i'jji?i'jB#^«r»ai,. *^ 

[oo4i] igss^^Tn^n-s-i:. sss^Masu 
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2 2 «. isss titcm^mtmmm^m^^m^m 
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(XJ-'jVI 0 1). 

[0042] ^{C. 3fSB$r^fcBgP4 2 «. V I C Stf 

*>k. Ktf8#ratbmma54 05cj:?)g[tbsn/c^fB#ra 

IAS • «»KIH*£*&nv ICS-; >*©ajiBfSB* 
RSJSrficffl-r-*. <*?-»^l 02) . 
[004 3] SmiRHgttUff 4 4». ^f«BS± 

bsrbsv i csmms*<) 3 4KtSiW$nfcv i csit 

$R©tpj!»?>!fitBir£ 03). §UitB# 

r B WtBSP4 4«. ^fMffiiiC^-rSffeO'J^i' (V 

i c s y > ?tw© >; > ^ ) (coc^rcDiijSBFf^B^Hi^ 

[0044]^K, lrJ^FH#WS54 4 «. gfS»$lfflJS 20 
tfigP4 2{cj;f5ffUi3#aft:^ • SMtlK|ig£^££ct> V 

i c s y > ^©aKaws^rai, ^ • ^j«izra*#tf 
vies vzsi><Dmftm$i> fl&© y > *©ji®?T^B#fin 

ntu-r-s (^f^i o 5 ) . 
[ 0 0 4 5 ] tftiamfflssm9H4 6 «, f^T'u-fgg 
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*£S§i§@A!iIlB|S2 6{i, mM^a^ifillCSijaL/c^S^ 
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* 5^:71 0 7-C5S«#f;W*)n. Jb& 

Lfc^^-^^i 0 1 icmK), mjz<DsmmmKmt>mm 
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• ®MtEfi3=£^$ftt>*§£K:«, C©|ZKa©VICS 40 

y>i/{c-5i,»t:». v 1 csftfR(c^snsMfB$ra 
k, mTB#P5j:t^Ltbg|}4 0 «: «t -c»ms n/c^f B#Pfl 
ttzmn? z c ± tc £ ^ r ajaef s^ra t a *^ w s n 

•5. BfBib©V 1 c s y • jg^KK^ 

#A,-CV-5*§£«c«. C ©ER8 b ©V I C S 'J > i' tco 

[0047] mmk^mmnk^-ccom^ih. 
^xm&m&mrar ctmtuztiz. tux. sr^a© 50 
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^iaiTc*«^itsn. mmi&sftPbmmwmK.sm?2> 
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0 0 ©«5t#!|g 9 3 ft * . igSS^©Htf 3 n 

SSiJ 2 2 «. <fc OJi^S tifcUJB* i BeWK 

JtoDT> ^©H©tfiS7 : -^€:flfcia>'<r'7T 1 0*^ 

^a-r (xt-^zoi). fl:i*M(c«. ^ssjs^m 
M^ifi**! i ^- -5 HBmmz±x-§tsmmti: £<om 
[0050] 'Xtemmmmnm&4: 2 », vie sttfa 

^*y 3 47!P?,^ti}UfcV I CStt^<bMfB#HttgC 

ttisu 4 0 j6» 6 8W# 0 fciii^BtratbJca-^t > r . wsmm 

teSSP2 2fc«fc'D^Hi3tx/cBFf^l5H©fik0f : -5'«: 

Mwvics^d'-ea-j-c. w^-mwzm^ 
tt^bweo^x . aiiBffSB^ra^ffiii-rs (xf- ? 

7"2 0 2 ) . 

[0 05 1 ] */c^S8^^aa52 2 «. 3f^fBH©«& 

if-^fc^tisv 1 c s y^i'-ci.ot, rnm-m 
ms.m^tsb<Dic-o^x<Dm^m^y/ 1 c smn^ 
*y 3 4Ktg^sti/cv 1 cstt^tbA^ata-r-s 

Bf^{fig|34 2tC«t^T#ffl$n/cV I cs y>*©ii 
il^rgB$rat, V I C Stt«©4>#>P>«tfiGfcV 1 c s 
y >^©MfB#K©^ti-etl^=i^ I-ffWcdMLT. 

Uf77'2 0 4) . ffifm&f-t* ssns^^y 

2 4{CtSJfiTS U?^2 05). 
[0 05 2] ^f^S§7 s -*^iS8S^*y 2 4{CtSSS$ 
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«±«:Mfe-ca^-r ^.^©Mss^Ma^^-r £ 
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[ O 0 5 3 ] &fe. *^«±fS*te»fiSK|ifi^SnS 
*>©-CKfr<. ##Pji©^©&Bl*JK:fel,iTS</©^ 
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Bm£££fti*v i c s ';>^ttoi,>-c, vicsy> 
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^^tfor, sv i cs ';>*©¥i^fi§g£;*e>K: 

JiKraA^snr^^tw ics if .5*§-& 
ica, v i cs >;>^©g$*^^fjis-c^f -5 
cifcif). c©v i cs ')>t>(DM&ffimmrii%m}ii 
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